835 B8 11 EHEZREE A Vol. 35 No. 11
2018 4 11 A Control Theory & Applications Nov. 2018

DOI: 10.7641/CTA.2018.80346

SETh AL B AT AR BT PG T R R T Tk

R,

CREIREE BEIMEEERE, TTL5 BIAL 210096; ARFRE: SR TR RGN S 80H T ni sk, 115 Fiat 210096)

HHEE: JH S PAT A2 FEIE A AC IR HIAR OB At 2 —, e B A ) A S it R Sl LR R v B o . AR Y R 2R M 5 Ah R R
Bl AT 28 R G0 N AT G RS TR 2, A0 A VR 2 I 9T A T X SR 2R, AR IR RGN AR, AR
SRR T e LR R B A S S R LR MR R AR, 15 B T I BT RA M BCEERL. G0, R TR R
GUARLE TRV 2 5 SO TR S I 285 R Ge /M50 T HUAA G 8 M AT A T, BETT T BT skt A W 25 19
TS AR 2 A R R AIE B A P %) (R B, BT DAASE A5 D7) 8 38 265 M0 4 58 /0N, A3 R T30/ o s ol iR e 100 AL B s,
B3I MATLAB/Simulink{/j B f1dSPACE - & SZIG 96 UE T AIT4R J5 10 i Al 47 1 AN AT k.

IR M EPAT A VR AR A I35 L5 AL

Sl PMR, 2ot A, B2l ML B PAT 38 10 T A TR A ) 7 vk, B3R 5 N, 2018, 35(11): 1568 —
1576

hE %S TP273 HEAFRIRAD: A

Sliding mode control method for diesel engine fuel quantity actuator
with disturbance estimation

SUN Hao, LI Shi-huaf
(1. School of Automation, Southeast University, Nanjing Jiangsu 210096, China;

2. Key Laboratory of Measurement and Control of Complex Systems of Engineering, Ministry of Education,
Southeast University, Nanjing Jiangsu 210096, China)

Abstract: Fuel quantity actuator is a core component in electronically controlled distributor pump which is used to
control the fuel injection quantity for diesel engines. In the fuel quantity actuator system, there exist nonlinearities and
disturbances. Previous researches usually neglect the nonlinearities and it makes the performance of the closed loop system
is not ideal. Considering the modelling of nonlinear characteristics such as the rotating electromagnet and the Offsetting
springs, this paper establishes the mathematical model of the fuel quantity actuator system. After canceling the system
nonlinearity based on the model, an extended state observer based sliding mode control approach is presented. By using an
extended state observer, the lumped disturbances and system uncertainties can be estimated asymptotically. In the proposed
control law, the designed switch function gain can be selected smaller than the conventional sliding mode controller. While
guaranteeing robustness, the chattering problem can be alleviated. Both feasibility and efficiency have been validated by

simulations and experiments based on the dSPACE real-time control test setup.
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Fig. 1 Structure of fuel quantity actuator
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Fig. 3 Fitting curve of nonlinear spring torque
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2.2 B (Mathematical modelling)
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Fig. 6 Block diagram of the proposed extended state observer based sliding mode control method for fuel quantity actuator
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4.2 SEB-F & (Experimental platform)
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4.3 SEIGEE B (Experimental results)
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Fig. 19 Response curves of position angle tracking
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5 45 (Conclusions)
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